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(54) INK SUPPLY UNIT FOR MULTI-HEAD PRINTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To replace a tank easily without 
interrupting print operation. 

SOLUTION: The ink supply unit for multi-head printer comprises a 
plurality of sub-tanks 32 for supplying ink 10 to a plurality of ink 
jet heads 7, and a single main tank 41 which can supply ink 10 
selectively to a plurality of sub- tanks 32. Each sub-tank 32 is 
provided with an upper limit sensor 35 for detecting the ink liquid 
level of each Inkjet head 7 reaching at the upper limit position of 
head and a lower limit sensor 36 for detecting the ink liquid level 
reaching at the lower limit position of head. When each lower limit 
sensor 36 detects the lower limit of ink liquid level in the sub-tank 
32, ink is supplied from the main tank 41 to that sub-tank 32. The 
main tank 41 is also provided with a sensor 44 for detecting the 
residual quantity of ink reaching a set level and when the sensor 
44 detects the set level, each sub-tank 32 not reaching the upper 
limit position is forcibly supplied with ink. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In the multi-head printer which has two or more printing sections which print by using an ink 
jet type head for a print sheet Two or more subtanks which are connected to said two or more ink jet 
type heads, respectively, and supply ink to said connected ink jet type head, Connect with two or more 
of these subtanks, and it has the single Maine tank which can supply ink to said each subtank 
alternatively. A minimum detection means to detect that it is the minimum location of an upper limit 
detection means and a water head difference which detects that the liquid ink side in a tank is the upper 
limit location of a water head difference to said ink jet type head connected to said each subtank is 
established, respectively. The ink feeder of the multi-head printer by which it will be characterized by 
controlling to carry out ink supply within the limit of an upper limit location from said Maine tank at said 
subtank by which minimum detection was carried out if each of this minimum detection means detects 
that the liquid ink side in a tank became a minimum. 

[Claim 2] A residue detection means to be the ink feeder of a multi-head printer according to claim 1, 
and to detect that the ink residue in a tank became the predetermined set point [ run short ] on said 
Maine tank is established. If it detects that this residue detection means became the predetermined set 
point, it will be confirmed whether the liquid ink side of each of said subtank is an upper limit location. 
The ink feeder of the multi-head printer characterized by controlling on said each subtank which has not 
arrived at an upper limit location to carry out ink supply of the upper limit location compulsorily as a 
limit. 

[Claim 3] The ink feeder of the multi-head printer which is the ink feeder of a multi-head printer 
according to claim 2, and is characterized by controlling to resume compulsory ink supply of said Maine 
tank if next ink consumption actuation is checked and next ink consumption actuation is made when 
said Maine tank does not become empty by compulsory ink supply of said Maine tank, either. 
[Claim 4] It is the ink feeder of the multi-head printer which is the ink feeder of a multi-head printer 
according to claim 1 to 3, and is characterized by forming said Maine tank in an airline printer body free 
[ attachment and detachment ]. 
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DETAILED DESCRIPTION 



^ [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink feeder of the multi-head printer which has two 

or more printing sections which print by using an ink jet type head for a print sheet. 

[0002] 

[Description of the Prior Art] Two or more printing sections which print to each print sheet, respectively, 
and the feed section which feeds a print sheet to two or more of these printing sections, respectively, It 
has the delivery unit which conveys the print sheet discharged from said two or more printing sections, 
and is laid in a delivery base in the state of a laminating, and the multi-head printer which can create 
the printed matter of the contents of the same printing or different contents of printing in parallel is 
variously proposed by making coincidence perform printing actuation in two or more printing sections. 
When an Inkjet type head is used for the print head of this multi-head printer, it is necessary to take 
into consideration the so-called water head difference about each Inkjet type head as an ink feeder 
which supplies ink to two or more Inkjet type heads. Therefore, the configuration shown in drawing 5 as 
an ink feeder can be considered. 

[0003] As shown in drawing 5 , the subtank 52 is connected to two or more Inkjet type heads 50 
through each ink conveyance tube 51, respectively. The Maine tank 55 is connected to each of this 
subtank 52 through each ink conveyance tube 54 which has a pump 53, respectively. Ink 56 is supplied 
to each subtank 52 from each Maine tank 55 so that the oil level of the ink 56 of each subtank 52 to the 
connected Inkjet type head 50 may hold the water head difference of the predetermined range. 
[0004] Thus, ink 56 can be made to inject by the predetermined regurgitation force, since two or more 
ink jet type heads 50 can hold the water head difference, of the predetermined range to the subtank 52 
connected, respectively by constituting, without each Inkjet type head 50 raising an ink lappet. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the configuration of the above mentioned ink 
feeder, since it is necessary to perform tank exchange or an ink supplement about two or more Maine 
tanks .55 and and tank exchange of two or more Maine tanks 55 whose ink consumption of each Inkjet 
type head 50 is not the same differs from an ink supplement stage, for a user, there is a problem that 
tank exchange or an ink supplement becomes complicated very much. 

[0006] Moreover, since there is a possibility that the water head difference of the predetermined range 
cannot be held when one of the Maine tanks 55 becomes empty and printing actuation is performed with 
the Inkjet type head 50 to which the Maine tank 55 concerned is connected, it is necessary to forbid 
printing actuation until tank exchange or an ink supplement of the Maine tank 55 is carried out. 
Therefore, at the time of tank exchange of the Maine tank 55 or an ink supplement, it considers as 
prohibition of printing actuation, and there is a problem that working efficiency falls. 
[0007] Then, this invention is made that the above mentioned technical problem should be solved, and 
aims to let a tank exchange activity or an ink supplement activity offer the ink feeder of an easy multi- 
head printer. Moreover, a tank exchange activity or an ink supplement activity is easy for this invention, 
and it aims at offering the ink feeder of the multi-head printer which can perform printing actuation and 
can aim at improvement in working efficiency, without suspending equipment also at the time of tank 
exchange or an ink supplement. 
[0008] 

[Means for Solving the Problem] In the multi-head printer which has two or more printing sections which 
print by invention of claim 1 using an Inkjet type head for a print sheet Two or more subtanks which are 
connected to said two or more ink jet type heads, respectively, and supply ink to said connected Inkjet 
type head, Connect with two or more of these subtanks, and it has the single Maine tank which can 
supply ink to said each subtank alternatively. A minimum detection means to detect that it is the 
minimum location of an upper limit detection means and a water head difference which detects that the 
liquid ink side in a tank is the upper limit location of a water head difference to said Inkjet type head 
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connected to said each subtank is established, respectively- Each of this minimum detection means is 
characterized by the liquid ink side in a tank controlling to carry out ink supply within the limit of an 
upper limit location from said Maine tank at said subtank by which minimum detection was carried out 
when it detected having become a minimum. 

[0009] What is necessary is just to replace exchange or ink with the ink feeder of this multi-head printer 
for the tank which became that empty, if only a part required to hold a predetermined water head 
difference on two or more subtanks supplies ink from the single Maine tank, respectively and the ink of 
the single Maine tank becomes empty. Moreover, what is necessary is just to install the Maine tank in 
one equipment. 

[0010] Invention of claim 2 is the ink feeder of a multi-head printer according to claim 1. If it detects 
that formed a residue detection means to detect that the ink residue in a tank became the 
predetermined set point [ run short ] in said Maine tank, and this residue detection means became the 
predetermined set point It confirms whether the liquid ink side of each of said subtank is an upper limit 
location, and is characterized by controlling on said each subtank which has not arrived at an upper limit 
location to carry out ink supply of the upper limit location compulsorily as a limit. 
[0011] In the ink feeder of this multi-head printer, if the ink residue of the Maine tank decreases in 
addition to an operation of invention of claim 1, ink is distributed and supplied, respectively in the range 
which holds a predetermined water head difference for little of this ink on two or more subtanks, the 
Maine tank is emptied, and even if it does not receive ink supply in each subtank at the time of the 
Maine tank exchange or a Maine ink supplement, the ink of extent which can perform printing actuation 
can store. 

[0012] Invention of claim 3 is the ink feeder of a multi-head printer according to claim 2, and if next ink 
consumption actuation is checked and next ink consumption actuation is made when said Maine tank 
does not become empty by compulsory ink supply of said Maine tank, either, it will be characterized by 
controlling to resume compulsory ink supply of said Maine tank. 

[0013] By the ink feeder of this multi-head printer, in addition to an operation of invention of claim 2, 
even if the ink of the Maine tank does not become empty by compulsory ink supply on the subtank by 
the Maine tank, each subtank will be the water head difference of the predetermined range, and where 
sufficient amount of ink is held, it will be made promptly in empty. 

[0014] Invention of claim 4 is the ink feeder of a multi-head printer according to claim 1 to 3, and is 
characterized by forming said Maine tank in an airline printer body free [ attachment and detachment ]. 
[0015] In addition to an operation of invention of claim 1 - claim 3, in the ink feeder of this multi-head 
printer, an ink supplement can be carried out by exchange of the Maine tank. 
[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a 
drawing. 

[001 7] <Ink feeder of multi-head printer> drawing 1 - drawing 4 . show 1 operation gestalt of this. 
invention, and the outline block diagram of a multi-head printer and drawing 2 of drawing 1 are ink 
forcible supply actuation flows when, as for the 1 -block block diagram of an ink feeder, and drawing 3 , 
the residue of the Maine tank in an ink supply actuation flow reaches the ink usual supply actuation flow 
in an ink supply actuation flow and drawing 4 reaches the set point. 

[0018] As shown in drawing 1 . the multi-head printer 1 printed to the print sheet 5. respectively, for 
example, is equipped with the printing section 2 made into six steps in the vertical direction, the feed 
section 3 which feeds a print sheet 5 to six steps of this printing section 2, respectively, and the 
delivery unit 4 which conveys the print sheet 5 discharged from six steps of printing sections 2, and is 
laid in the delivery base 6 in the state of a laminating. 

[0019] The "printing section" Six steps of printing sections 2 are arranged in the vertical direction 
multistage, and they are constituted so that printing actuation can be performed respectively separately 
[ each printing section 2 ] independently. Each printing section 2 has the Inkjet type head 7. the 
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upstream conveyance rolls 8a and 8b of the vertical pair arranged at the conveyance upstream of this 
Inkjet type head 7, and the downstream conveyance rolls 9a and 9b of the vertical pair arranged at the 
conveyance downstream of the ink jet type head 7. 

[0020] The Inkjet type head 7 is arranged in the upper part location which separated only fixed spacing 
from the print sheet 5. And the print sheet 5 pinched, respectively between upstream conveyance roll 
8a of a pair, downstream conveyance roll 9a of between 8b and a pair, and 9b is conveyed at a 
predetermined printing conveyance speed by rotation of each rolls 8a, 8b, 9a, and 9b, and the ink jet 
type head 7 injects ink 10 (shown in drawing 2 ) to this print sheet 5 conveyed, and it prints to a print 
sheet 5. The thing of the method with which the ink jet type head 7 makes ink 10 inject using a 
piezoelectric device (piezo-electric element) is used. 

[0021] The feed base 11 in which the print sheet 5 with which the laminating of the "feed section" 
feeding section 3 was carried out is laid, The feed rolls 12 and 13 which a pressure welding is carried out 
to the print sheejt 5 of the maximum upper part location laid on this feed base 11, and feed paper only to 
the print sheet 5 of the maximum upper part location, The guide plate 14 which makes a direction 
change of the print sheet 5 conveyed with the feed rolls 1 2 and 1 3 make perpendicularly, The form 
perpendicular conveyance device 15 in which the print sheet 5 led by this guide plate 14 is conveyed up. 
It has two or more direction modification pawls 1 6 which lead the print sheet 5 conveyed according to 
this form perpendicular conveyance device 15 to each printing section 2, and the print sheet 5 to which 
paper was fed from this feed section 3 is led, respectively between upstream conveyance roll 8a of the 
pair of the printing section 2 of a corresponding stage, and 8b. 

[0022] The form perpendicular conveyance device 15 consists of an endless belt 18 over which it was 
built between pulley 17a of a pair, and 17b, and a suction means (not shown) to attract the form 
conveyance road side of this belt 18, and the belt 18 of the form perpendicular conveyance device 15 is 
moved in the direction of A arrow head of drawing 1 by the belt driving means which is not illustrated 
[0023] The form perpendicular conveyance device 20 in which the print sheet 5 which the "delivery 
unit" delivery unit 4 is perpendicularly installed by the delivery side of two or more printing sections 2, 
and is discharged from each printing section 2 is conveyed to true down one, The guide plate 21 which 
is arranged under this form perpendicular conveyance device 20, and makes a direction change of the 
print sheet 5 horizontally, It has the form level conveyance device 22 installed in horizontally 
[ abbreviation ] the print sheet 5 by which a direction change was made by this guide plate 21 conveyed, 
and the delivery base 6 arranged in the fall location of the print sheet 5 of the downstream of this form 
level conveyance device 22. 

[0024] Each of the form perpendicular conveyance device 20 and the form level conveyance device 22 
consists of pulleys 25a, 25b, and 26a of a pair, endless belts 27 and 28 over which it was built among 
26b, and a suction means (not shown) to attract the form conveyance road side of these belts 27 and 
28. Each belts 27 and 28 of the form perpendicular conveyance device 20 and the form level 
conveyance device 22 are moved in B of drawing 1 , and the direction of C arrow head by the belt 
driving means which is not illustrated. 

[0025] Although "detail explanation of an ink feeder", next the ink feeder 30 of the multi-head printer 1 
are explained, drawing 2 shows only 1 block of the ink feeder 30 of the multi-head printer 1, and such a 
block is established only for the number of the Inkjet type heads 7. Hereafter, it explains. 
[0026] As shown in drawing 2 , ink 10 is supplied to the Inkjet type head 7 which six steps of Inkjet 
type heads 7 were connected to the subtank 32 through each ink supply tube 31, respectively, and was 
connected from this six subtank 32, respectively. In the middle of each ink supply tube 31, the air trap 
section 33 is formed, respectively, and the air mixed in the ink tube 31 is eliminated in the air trap 
section 33. Each subtank 32 is arranged near the lower part of each Inkjet type head 7, respectively 
(refer to drawing 1 ), and is being fixed to the airiine printer body 34 (shown in drawing 1 ). 
[0027] The upper limit sensor (upper limit detection means) 35 which detects that the liquid ink side in a 
tank is the upper limit location of a water head difference to the ink jet type head 7 connected to each 
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subtank 32. and the minimum sensor (minimum detection means) 36 which detects that it is the 
minimum location of a water head difference are formed, and the class of each of these sensors 35 and 
36 is a residue detection sensor by the electric sensor, the photo sensor, and discharge quantity etc. 
The output of each of these sensors 35 and 36 is led to the control section 37, and a control section 37 
can recognize, respectively that the liquid ink side of each subtank 32 is an upper limit location, and that 
it is a minimum location with the output of each sensors 35 and 36. Moreover, the vent 38 is formed in 
each subtank 32. respectively, and it is made as [ adjust / the pressure in the subtank 32 which changes 
according to change of the amount of ink in the subtank 32 / automatically ]. 
[0028] Moreover, six subtanks 32 are connected to the single Maine tank 41 through the trunk ink 
supply tube 40 to which the end side of each branching ink supply tube 39 and each of this branching 
ink supply tube 39 was connected, respectively, respectively. The ink feed pump 42 is most formed in 
the part of the trunk ink supply tube 40 between the branching ink supply tubes 39 of the upstream with 
the Maine tank 41, and the ink 10 in the Maine tank 41 is supplied to each branching ink supply tube 39 
side by the drive of this ink feed pump 42. Moreover, it is placed between each branching ink supply 
tubes 39 by the bulb 43 which turns circulation of ink 10 on and off, respectively, and the ink supply on 
each subtank 32 from the Maine tank 41 is controlled by closing motion of each bulb 43. That is, ink 10 
can be alternatively supplied to two or more subtanks 32 from the single Maine tank 41 by controlling 
the ink feed pump 42 and two or more bulbs 43. The drive of the ink feed pump 42 and closing motion of 
each bulb 43 are controlled by the control section 37. 

[0029] the Maine tank 41 — the abbreviation for the airline printer body 34 — the middle — it is 
arranged near (refer to drawing 1 ), and is prepared free [ attachment and detachment ] to the airline 
printer body 34. The residue sensor (residue detection means) 44 which can detect the ink residue in a 
tank is formed in the Maine tank 41, and the classes of this residue sensor 44 are a weight sensor, a 
photo sensor, an electric sensor, etc. The output of the residue sensor 44 is led to the control section 
37, and a control section 37 can recognize that the ink 10 in that the residue in the Maine tank 41 
became the predetermined set point [ run short ] from the output of the residue sensor 44 or a tank 
became empty. 

[0030] As mentioned above, each output of the upper limit sensor 35. the minimum sensor 36, and the 
residue sensor 44 is inputted into a control section 37. and while controlling the drive of the ink feed 
pump 42, and closing motion of each bulb 43 according to this input signal, the display of a display panel 
(not shown) is controlled. About these contents of control, it explains in full detail in the part of the 
following operation. 

[0031] In the above-mentioned configuration, sequential conveyance of the print sheet 5 of the feed 
base 11 is carried out with the feed rolls 12 and 13, this conveyed print sheet 5 is perpendicularly bent 
through a guide plate 14. and the lower limit location of the belt 18 of the form perpendicular 
conveyance device 15 is contacted. Then, while a print sheet 5 is attracted by the belt 18, it is 
perpendicularly moved with a belt 18. and by two or more direction modification pawls 16, the level 
conveyance direction is changed alternatively and sequential feeding is carried out at the desired 
printing section 2. 

[0032] The print sheet 5 with which printing processing was performed in two or more printing sections 
2 will be caudad 'moved with a belt 27, being drawn in by the belt 27, if paper is delivered toward the 
form perpendicular conveyance device 20, respectively in the level condition and the tip of this print 
sheet 5 to which paper was delivered contacts the belt 27 of the form perpendicular conveyance device 
20. And if a print sheet 5 is conveyed to the method of the lowest of a belt 27, a direction change of the 
tip of a print sheet 5 will be made by the guide plate 21, and the belt 28 of the form level conveyance 
device 22 will be contacted. Then, a print sheet 5 is moved almost horizontally with a belt 28, being 
drawn in by the belt 28 of the form level conveyance device 22. And if a print sheet 5 comes to the 
lowest style of a belt 28, it will fall on the delivery base 6 from here, and will be laid on the delivery base 
5. 
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[0033] <Ink supply actuation>, next the ink supply actuation at the time of the above-mentioned printing 
actuation process are explained based on the flow of drawing 3 and drawing 4 . In drawing 3 and drawing 
4 , N is a flag number corresponding to six subtanks 32 (Inkjet type head 7), and with this operation 
gestalt, since the number of the subtank 32 is 6, N is the integer of 1 to 6. 

[0034] As shown in drawing 3 . if the output of the minimum sensor 36 of each subtank 32 is always 
checked and the minimum sensor 36 of one of the subtanks 32 detects a minimum location, a control 
section 37 will open the bulb 43 of the subtank 32 concerned, and will start the drive of the ink feed 
pump 42 (steps SI, S2, and S3). Then, the ink 10 in the Maine tank 41 is supplied to the subtank 32 
concerned, and the ink 10 in the subtank 32 is increased gradually. If the upper limit sensor 35 of the 
subtank 32 concerned detects an upper limit location, the drive of the ink feed pump 42 will be stopped, 
and a bulb 43 will be closed (step S4, S5, S6). This ink usual supply actuation is repeated until the ink 
residue in the Maine tank 41 becomes the predetermined set point with the output of the residue sensor 
44 of the Maine tank 41 (step 87). Therefore, the ink 10 of the water head difference of the 
predetermined range is always held at two or more subtanks 32, and the ink regurgitation with two or 
more proper ink jet type heads 7 can be performed. 

[0035] Moreover, if the ink residue in the Maine tank 41 becomes the predetermined set point [ run 
short ] with the output of the residue sensor 44 of the Maine tank 41, as shown in drawing 4 , the ink 
residue of the Maine tank will display few purports on a display panel (not shown), and will choose 1 as 
the flag N of the subtank 32 (steps S7 and S8). Flag N checks the output of the upper limit sensor 35 of 
the subtank 32 of 1, and confirms whether be under an upper limit location (step S9, S10). If it is not 
under an upper limit location, only 1 will increment Flag N and the amount of ink in the subtank 32 will 
look for the thing of under an upper limit location (step S1 1, S9). (if the upper limit location is arrived at) 
[0036] About the thing of under an upper limit location, the amount of ink in the subtank 42 opens the 
bulb 43 of the subtank 32 concerned, and starts the drive of the ink feed pump 42 (steps SI 2 and SI 3). 
Then, the ink 10 in the Maine tank 41 is supplied to the subtank 32 concerned, and the ink 10 in the 
subtank 42 is increased gradually. When the residue sensor 44 of the Maine tank 41 is checked and the 
ink 10 of the Maine tank 41 becomes empty until the upper limit sensor 35 of the subtank 32 concerned 
detects an upper limit location, the Maine tank 41 displays the purport which is empty on a display panel, 
and ends ink forcible supply actuation now (steps S14, S15, SI 6, and SI 7). If the upper limit sensor 35 
of the subtank 32 concerned detects an upper limit location, without the Maine tank 41 becoming empty, 
the drive of the ink feed pump 42 will be stopped, and a bulb 43 will be closed, and it will shift to the ink 
forcible supply actuation to the following subtank 42 (steps S18, SI 9. and S11). 

[0037] It is repeatedly confirmed whether, finally the ink 10 in the Maine tank 41 is empty once again 
until Flag N reaches maximum 6 in such ink forcible supply (steps S20 and S21). If the ink 10 in the 
Maine tank 41 is empty, the Maine tank 41 will display the purport which is empty on a display panel, and 
will end ink forcible supply actuation now (steps SI 6 and S17). If the ink 10 of the Maine tank 41 is not 
empty, it will confirm whether to be- under [ current ink consumption ] ******, and if it is [ ink ] under 
consumption, the above-mentioned ink forcible supply actuation will be resumed (step S22). If it is not 
[ ink / be / it ] under consumption, and it will stand by till a next ink consumption period and ink 
consumption will be started, the above-mentioned ink forcible supply actuation will be resumed (steps 
S23 and S24). 

[0038] In order for what is necessary to be to remove the Maine tank 41 from the airline printer body 34, 
and just to exchange for the new Maine tank 41, if only a part required to hold a predetermined water 
head difference on two or more subtanks 32 supplies ink 10 from the single Maine tank 41 in the ink 
feeder 30 explained above, respectively and the ink 10 of the single Maine tank 41 becomes empty, a 
tank exchange activity (ink supplement activity) is easy. Moreover, in order for what is necessary to be 
just to install one Maine tank 41 in the multi-head printer 1, it becomes space-saving-ization. Moreover, 
in connection with this, since the ink feed pump 42 is also good only at one set, it becomes cost 
reduction and space-saving^ization also by this. 
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[0039] Moreover, if it detects having formed the residue sensor 44 which can detect that the ink residue 
in a tank became the predetermined set point [ run short ] in the Maine tank 41, and having become the 
predetermined set point with the output of this residue sensor 44 with said operation gestalt Since it 
controlled to carry out ink supply of the upper limit location compulsorily as a limit on each subtank 32 
which confirms whether the liquid ink side of each subtank 32 is an upper limit location, and has not 
arrived at an upper limit location If the ink residue of the Maine tank 41 decreases, will distribute and 
supply ink 10, respectively in the range which holds a predetermined water head difference for little of 
this ink 10 on two or more subtanks 32, and the Maine tank 41 will be emptied. Even if it does not 
receive ink supply in each subtank 32 at the time of tank exchange (at the time of an ink supplement), 
the ink 10 of extent which can perform printing actuation can store. Therefore, without suspending 
equipment also at the time of tank exchange (at the time of an ink supplement), printing actuation can 
be performed and improvement in working efficiency can be aimed at. 

[0040] Moreover, with said operation gestalt, when the Maine tank 41 does not become empty by 
compulsory ink supply of the Maine tank 41, either, next ink consumption actuation is checked. Since it 
controlled to resume compulsory ink supply of the Maine tank 41 when next ink consumption actuation 
was made By compulsory ink supply on the subtank 32 by the Maine tank 41, even if the ink 10 of the 
Maine tank 41 does not become empty, each subtank 32 will be the water head difference of the 
predetermined range, and where sufficient amount of ink is held, it will be made promptly in empty. 
Therefore, where sufficient ink 10 for each subtank 32 is collected, early and sufficient swap time are 
[ the exchange stage of the Maine tank 41 ] securable as much as possible. 
[0041] Since the Maine tank 41 was formed in the airline printer body 34 free [ attachment and 
detachment ] and an ink supplement can be performed by exchange of the Maine tank 41 with operation 
gestalt > besides <, and said operation gestalt, an ink supplement is easy. In addition, the Maine tank 41 
may be considered as immobilization at the airline printer body 34, and by putting in ink 10 in this Maine 
tank 41, you may constitute so that an ink supplement can be carried out. 

[0042] In addition, although the oiHevel location to detect is set up uniformly, respectively, if the upper 
limit sensor 35 and the minimum sensor 36 of the subtank 32 of said operation gestalt are constituted 
so that it may carry out adjustable [ of the bound location of the oil level detected with printing 
environmental temperature etc. like making a water head difference small, for example at the time of low 
temperature ], they can stabilize the discharge quantity of the Inkjet type head 7 irrespective of 
environmental temperature change etc. 

[0043] In addition, it constituted from said operation gestalt so that the upper limit location and 
minimum location of the subtank 32 might be detected by two sensors, the upper limit sensor 35 and the 
minimum sensor 36, but by constituting from an oil-level detection sensor which can detect the oil-level 
location in the subtank 32, you may constitute so that it can detect by one sensor. 
[0044] In addition, it constituted from said operation gestalt so that the empty of the predetermined 
residue of the Maine: tank 41 and an ink residue might be detected by the: single residue sensor 44, but 
you may constitute so that it may detect by the respectively separate sensor. 

[0045] In addition, although the user was told about that the ink residue of the Maine tank 41 runs short, 
and the ink 10 in the Maine tank 41 having become empty by displaying on a display panel (not shown) 
with said operation gestalt, the recognition means to a user may be told with means other than vision, 
for example, voice is sufficient as it. 

[0046] In addition, with said operation gestalt, although the printing section 2 was made into six steps, if 
the number of the printing sections 2 is not only this but two steps or more of things, the same 
effectiveness as this invention will be acquired. 

[0047] In addition, according to said operation gestalt, the ink jet type head 7 of each printing section 2 
was single, the case where monochrome printing was carried out was shown, but when process printing 
of the ink jet type head 7 of each printing section 2 can be carried out, it will constitute from plurality 
the ink supply path described above to the ink jet type head 7 of each color of two or more printing 
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sections 2, respectively. In the case of process printing, the Maine tank 41 and the ink feed pump 42 
become with installation of only the number of colors, and it becomes the configuration that two or more 
subtanks 32 connected to the ink jet type head 7 of each color at each of each of that Maine tank 41 
are connected, respectively. 

[0048] in addition — according to said operation gestalt — the Maine tank 41 — the abbreviation for 
the airline printer body 34 — the middle — although arranged in the location, a lower-berth location or 
an upper case location is sufficient as an arrangement location, and arranging in the location which a 
user tends to exchange is desirable. 

[0049] According to said operation gestalt, although ink supply was performed from the flag number N= 1 
in order to 6 on the occasion of compulsory ink supply, the ink consumption in each ink head 7 of the 
Maine tank 41 after detecting last time by the upper limit sensor of the subtank 32 is counted, and 
compulsory ink supply actuation may be performed in order with few ink residues in the subtank 32. By 
performing ink supply in order with few ink residues compulsorily, it can prevent that the lack of ink of a 
subtank occurs during compulsive ink supply actuation. 

[0050] According to said operation gestalt, it is performed until an upper limit sensor detects the ink 
supply actuation to a subtank, but if it is under an upper limit location, the ink of the amount of 
arbitration can be supplied. 
[0051] 

[Effect of the Invention] As explained above, if each minimum detection means detects that the liquid 
ink side in a tank became a minimum, according to invention of claim 1 Since it controlled to carry out 
ink supply within the limit of an upper limit location from the Maine tank at the subtank by which 
minimum detection was carried out In order for what is necessary to be Just to perform the tank 
exchange or an ink supplement if only a part required to hold a predetermined water head difference on 
two or more subtanks supplies ink from the single Maine tank, respectively and the ink of the single 
Maine tank becomes empty, an ink exchange activity or an ink supplement activity is easy. Moreover, in 
order for what is necessary to be just to install the Maine tank in one equipment, it becomes space- 
saving-ization. Moreover, since an ink feed pump is also good only at one set, it becomes cost reduction 
and space^saving^ization also by this. 

[0052] If it detects that the residue detection means of the Maine tank became the predetermined set 
point according to invention of claim 2 Since it controlled to carry out ink supply of the upper limit 
location compulsorily as a limit on each subtank which confirms whether the liquid ink side of each 
subtank is an upper limit location, and has not arrived at an upper limit location If the ink residue of the 
Maine tank decreases in addition to the effect of the invention of claim 1 Ink is distributed and supplied, 
respectively in the range which holds a predetermined water head difference for little of this ink on two 
or more subtanks, the Maine tank is emptied, and even if it does not receive ink supply in each subtank 
at the time of tank exchange or an ink supplement, the ink of extent which can perform printing 
actuation can store. Therefore, without suspending equipment also at the time of tank exchange or an 
ink supplement, printing actuation can be performed and improvement in working efficiency can be. aimed 
at. 

[0053] According to invention of claim 3. when the Maine tank does not become empty by compulsory 
ink supply of the Maine tank, either, next ink consumption actuation is checked. Since it controlled to 
resume compulsory ink supply of said Maine tank when next ink consumption actuation was made In 
addition to the effect of the invention of claim 2, by compulsory ink supply on the subtank by the Maine 
tank, even if the ink of the Maine tank does not become empty, each subtank will be the water head 
difference of the predetermined range, and where sufficient amount of ink is held, it will be made 
promptly in empty. Therefore, where sufficient ink for each subtank is collected, early and sufficient 
swap time are [ the exchange stage of the Maine tank ] securable as much as possible. 
[0054] Since according to invention of claim 4 the Maine tank was formed in the airline printer body free 
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[ attachment and detachment ] and an ink supplement can be carried out by exchange of the Maine tank 
in addition to the effect of the invention of claim 1 - claim 3, an ink supplement is easy. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] One operation gestalt of this invention is shown and it is the outline block diagram of a 
multi-head printer. 

[Drawing 2] One operation gestalt of this invention is shown and it is the 1 -block block diagram of an ink 
feeder. 

[Drawing 3] One operation gestalt of this invention is shown and it is an ink usual supply actuation flow 
in an ink supply actuation flow. 

[Drawing 4] It is an ink forcible supply actuation flow when 1 operation gestalt of this invention is shown 

and the residue of the Maine tank in an ink supply actuation flow reaches the set point. 

[Drawing 5] It is the outline block diagram of the ink feeder of the multi-head printer considered as a 

conventional example. 

[Description of Notations] 

1 Multi-Head Printer 

2 Printing Section 
5 Print Sheet 

7 Ink Jet Type Head 
10 Ink 

30 Ink Feeder 

31 Ink Supply Tube 

32 SubTank 

34 Airline Printer Body 

35 Upper Limit Sensor (Upper Limit Detection Means) 
36. Minimum Sensor (Minimum Detection Means) 

37 Control Section 

39 Branching Ink Supply Tube 

40 Trunk Ink Supply Tube 

41 Maine Tank 

42 Ink Feed Pump 

43 Bulb 

44 Residue Sensor 



[Translation done.] 
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